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(54) Coated bipolar electrocautery Instrument 

(57) As electrosurgical Instrument that has charac- 
teristics especially attractive in perfomning bipolar elec- 
trosurgery. It Is believed that the relatively high cun-ent 
densities typically employed in using bipdar instru- 
ments result In very high incidents of sticking and otiier 
undesired characteristics when such instruments are 
coated witii conventional coatings. A nickel-free high 
chromium content composite coating that manifests 
undesired characteristics when employed with nfK>nopo- 
lar electrosurgical implements has unexpectedly been 
discovered to enixxiy very desirable characteristics 
when enployed witti tsipolar instmments and is tiiere- 
fore efficaciously employed as a coating on bipolar 
implements. 
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Descrlpllon 

pft^JfORTMIMnOFTHE 



This invention relates to coated bipolar electrosurgi- 
cal instoiments and more particularly to such Instru- 
ments that are adapted for electrosurgery at relatively 
high electrical current densities. 

As is known to those stalled in the art. modem sur- 
gical techniques typically employ radio frequency cau- 
tery to stanch bleeding encountered in performing 
surgical procedures. For historical perspective and 
details of such techniques, reference is made to U. S. 
Patent Na 5.196»009. As mentioned therein, typical 
problems encountered while conducting electrosurgery 
include charring of ourterized tissue and sticking of tis- 
sue to surfaces of surgkal implements. This patent tries 
to overcome such prdWem by making the first and sec- 
ond Wade portions entirely of nickel. This is not only 
costly, but still does not satisfactorily prevent sticking of 
charred Wood and tissue. Further, nictel is bio-reactive 
and. thus, not desired fbr use in contact with tissue. 

Charring and sticking proWems have been greatly 
ameliorated through discovery that certain coatings 
have particularty attractive characteristics. Fbr example. 
Teflon coatings of certain thicknesses when used with 
monopolar electrosurgical instruments have been Ibund 
to greatly reduce sticking of charred tissue while still 
preserving attractive electrical characteristics. An 
exanple of such is the coating described and claimed in 
U. S. Patent Na 4,785,807. However, when such coat- 
ings have been employed in bipolar procedures, their 
advantages have either disappeared or become greatly 
ameliorated: and. thus, there has continued to be a 
need fbr an improved coating that is advantageously 
effective when used in bipolar electrosurgery. 

RRlgF ^Utm/ \W QF THg INVENTION 

The improved surgical implement according to the 
invention hereof includes a bipofar electrosurgical 
instrument the surgical stainless steel woridng surfaces 
of which are covered with a thin coating of a metal hav- 
ing at least about twice the thermal conductivity of sur- 
gical stainless steel. PreferaWy, the thickness of the 
coating is in a range of thickness of about 0.0001 to 
about 0.0005 inches. The exact conrposition of the coat- 
ing material may vary. However, the prefenred coating 
material is a nickel-free high chromium composite sold 
under the designation ME-92 by Hectrolizing Inc., 10 
Houghton Street. Providence, Rhode Island 02904. 
U.S.A. It is a highly precise, non-magnetic, medically 
safe. USP Class VI Tripartite/ISO (International Stand- 
aitte Organization) certified nickel-free high chromium- 
con^xjsite provWing a surface coaling having a hard- 
ness Rc80 for stainless steels. It features a very 
smooth, fine molecular-grained, non-paous coating. It 
also has been found to transfer radio frequency electri- 
cal energy efficiently and effectively at the relatively high 



current densities encountered when employing bipolar 
surgical techniques without any destmction of the com- 
posite coating. 

5 neJgCTS AND FE ATURES OF THE INVENTION 

It Is one general object of the invention to irrprave 
bipolar electrosurgical instrumente. 

It is yet another object of the invention to coat bipo- 
10 lar electrosurgical instruments with a non-sticking and 
relatively high cunrent density coating. 

Accordingly, in accordance with a feature of the 
invention, a metal having a thermal conductivity at least 
about twice that of surgical steel. preferaWy a chro- 
15 mium-rich composite material, is applied to the exterior 
woridng surfaces of electrosurgical instrumente, thereby 
improving 

non-sticking characteristics while permitting use of rela- 
tively high cauterizing current densities. 
20 These and other objecte and features of the inven- 
tion will be ardent from the fbllowing description, l>y 
way of exanple of a preferred enixxiiment. with refer- 
ence to the drawing. 

25 pRIgF DESCRIP TION »P THE DRAWING 

Figure 1 is a perspective view of a bipolar electro- 
surgical Instrument having an improved coating in 
accordance with the invention hereof; and 
30 Figure 2 is a section view taken along the section 
lines 2-2 of Figure 1 and showing the improved 
coatings in greater detail. 
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Now turning to the drawing, and more particularly 
Rgure 1 thereof, it will be seen to illustrate a bipolar 
electrosurgical instrument according to this invention. 
There it will be observed is instrument 10 having an 
40 electrode holding portion 12 from which there extend 
electrodes 13 and 14 having coatings 13a and 14a of 
the prefen'ed nidol-free chromium thereon. It is conven- 
tional to have bipolar electrodes in the shape of forceps, 
blades, needles, paddles, waffles, and the like. In hdd- 
45 ing portion 12 there typically are provided conventional 
electrical connections to a source of radio frequency 
energy (not shown). 

In Figure 2 are seen electrodes 13 and 14 which 
are coated on their working surfaces with the aforemen- 
50 tioned refativtily thin coatings 13a and 14a of the com- 
posite material as descr ibed above. The thicknesses of 
such coatings preferably are in the range of 0.0001 to 
0.0005 Inches but are exaggerated as shown in order to 
be cleariy observable in the drawing. As used herein. 
65 the term ^voridng" surfaces mean not only those por- 
tions of electrodes 13 and 14 tiiat comes in contact with 
patient tissue, but also portions extending backwardly to 
electrode holding portion 12 not intended to contact tis- 
sue. The extended coverage is to ensure rapid conduc- 
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tion of heat from the tissue contact points of electrodes 
13 and 14 to dissipate that heat in the stainless steel 
portion of such electrodes. This helps ensure non-stick- 
ing. 

Other metal coatings that can be used are gold, sil- 
ver, aluminum, and like metals which are not toxic to tis- 
sue and which have a themial conductivity at least 
at>out twice that of surgical stainless steel. 

In electrode holding portion 12 there is conventional 
Insulating material (not shown) which holds electrodes 
13 and 14 in position and provides the needed electrical 
insulating therebetween. Proximal ends 13b and 14b of 
the electrodes extend so as to fatifitate conventional 
connections thereto of electrical conductors conveying 
the aforementioned racfio frequency electrical eneigy. 

As mentioned above, the high chromium-composite 
coating according to the Invention was found to be inef- 
fective when used to coat conventional monopolar elec- 
trosurgteal implements. However, contrary to 
expectations, the coating was unesq^ectedly found to 
exhibit unusually attractive non-stick attributes when uti- 
lized with bipolar instruments. The reasons for this are 
not completely understood. It is known that the stainless 
steel electrodes of bipolar electrodes are much larger In 
size than monopolar electrodes, some 20 to 40 times 
larger, and that heat transfer is area dependent, the 
larger the area to which heat can be conducted the 
more heat can be transfened away from the electrocau- 
tery site to other areas of the electrode. It is theorized 
that the instant coatings, because they cover a larger 
area tiian that possible on monopolar electrodes and 
because of their much higher thermal conductivity. rap- 
Idly transfier heat away from the cautery site to the stain- 
less steel substrates (much larger than that of 
monopolar electrodes) which act as much greater 
capacity heat sinks, thereby minimizing heat buildup as 
the cautery site and minimizing sticking of debris to the 
electrodes. 

As a consequence, by coating with chromium so as 
to rapkJly conduct heat from the contact point along the 
chromium coating to the major stairless steel portion of 
tiie bipolar electrodes, the heat generated by cauteriza- 
tion can be rapklly dissipated enabling cauterization 
without sticking. 

Although the invention hereof has been described 
by way of a preferred embodiment, it will be evndent that 
adaptations and modifications may be enployed witii- 
out departing from the spirit and scope thereof. 

The terms and expressions employed herein have 
been used as terms of description and not of limitation; 
and, tiius. there is no intent of excluding equivalents, but 
on the contrary it is intended to cover any and all equiv- 
alents that may be employed without departing from tiie 
spirit and scope of the invention. 

According to its broadest aspect, the Invention 
relates to a bipolar electrocautery implement conpris- 
ing: 



(i) a first electrode with a first worWng surface, 
said first electrode being adapted for intercon- 
nection with a first terminal of a voltage source; 
and 

(ii) a second electrode with a second woridng 
surface, said second electrode being adapted 
for interconnection with a second terminal of a 
voltage source. 
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1 . A bipolar electrocautery implement comprising: 

(a) a surgical instrument having 

(0 a first electrode with a first working sur- 
face, said first electrode being adapted for 
Interconnection with a first of two electrical 
terminals from a radio frequency electro- 
cautery voltage source; and 
(ii) a second electrode with a second wori<- 
ing surfcice. said second electrode being 
adapted for interconnection with a second 
of two electrical terminals from a radio fre- 
quency electrocautery voltage source; and 

(b) coating means fbr transf^ng radio fre- 
quency energy therethrough to effect cautery, 
said coating means being disposed on at least 
portions of said first and said second working 
surfaces meant to contact tissue, and wherein 
sakl coating means consists essentially of a 
nickel-free metal having a thermal conductivity 
at least about twice that of surgical stainless 
steel. 

2. The bipolar electrocautery implement of Claim 1 
wherein said coating is a nickel-free high chromium 
oonrfposite. 

3. The bipolar electrocautery Implement according to 
Claim 2 wherein said coating is effective to transfer 
said energy theretiuough at cunent densities rang- 
ing from .0001 to 10.0 amperes per square centim- 
eter. 

4. A bipolar electrocautery implement according to 
Claim 1 wherein sakl coating means essentially 
covers said first and said second woridng surfaces. 

5. A bipolar electrocautery implement according to 
Claim 1 wherein thickness of said coating lies within 
a range of from about .0001 to about .0005 inch. 

6. A bipolar electrocautery Implement comprising: 

(a) a surgical Instrument having 



40 



45 



SO 



55 



(a) a surgical instrument having 



(i) a first electrode with a first working sur- 
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lace, said f irst electrode being adapted for 
interconnection with a first terminal of a 
voltage source; and 

00 a second electrode with a second work- 
ing surface, said second electrode being s 
adapted for interconnection with a second 
terminal of a voltage source. 
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